Spinal cord T-cell infiltration in the spared nerve injury model of neuropathic pain: a time course study by Clarke, C.
!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!! ! ! ! ! !"#$%&'($!)*&$+$!+,!"&-+.+,&!! /0+,#1!23'-!)42&11!5,6+1%'#%+3,!+,!%*&!/0#'&-!7&'8&!5,9:';!"3-&1!36!7&:'30#%*+.!<#+,=!#!)+>&!23:'$&!/%:-;!!!!
!"#$%&"'2*'+$%+,&!?@!21#'A&!
(#")*'<'36@!5$#B&11&!CD.3$%&'-!<#+,!2&,%&'E!C&0#'%>&,%!36!F,&$%*&$+313G;E!2HIJ!
+),"#")*'C'@!K3>#+,4C#,+&1!L3$$&1+,!<#+,!2&,%&'E!C&0#'%>&,%!36!F,&$%*&$+313G;E!2HIJ!
-./%*"'<'36@!M3'&,N!H+'%!C&0#'%>&,%!36!7&:'313G;E!2HIJ!!!M#:$#,,&E!O.%3B&'!PQRP!
!!!P!!'
!
+01(-1(!'
234"*56"777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777778!
9&"*)$#6":)& 77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777;!
+<*)&:6'=5:&'5&$'+%&"*5>'!%&4:":?5":)&777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 ;!
1%#*)/5"<:6'=5:&'5&$'@>:5>'(<%)*A')B'+%&"*5>'!%&4:":?5":)&777777777777777777777777777777777777777777777777777777 C!
!/:&5>'DAE/<)6A"%4'5&$'1%#*)/5"<:6'=5:& 7777777777777777777777777777777777777777777777777777777777777777777777777777777777777 F!
(<%'G'(,6%>>'H5E:>A'I 77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 J!
K)*L:&M'NA/)"<%4:4'5&$'03O%6":P%4 77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 Q!
R5"%*:5>4'5&$'R%"<)$4 777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777S!
2&:E5>'!#*M%*A 777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 S!
(:44#%'=*%/5*5":)&77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 S!
9EE#&)B>#)*%46%&6%77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777TU!
(A*5E:$%'!:M&5>'2E/>:B:65":)&'9EE#&)B>#)*%46%&6%7777777777777777777777777777777777777777777777777777777777777777TU!
9EE#&)<:4")6<%E:4"*A 777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777TT!
+:"*5"%'V#BB%*'2&":M%&'W%P%5>:&M 7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777TT!
V*$X'9EE#&)4"5:&:&M777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777TT!
+%>>'+)#&":&M777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777TT!
935T'5&$'@H2='!:M&5>'Y#5&":B:65":)&777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777T8!
K%4"%*&'V>)" 777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777T8!
!"5":4":65>'2&5>A4:47777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777T;!
W%4#>"4 7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777TC!
2&":3)$A'!%&4:":P:"A'(%4":&M 777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777TC!
!19'9&$#6%$'1%#*):&B>5EE5":)&':&'"<%'!/:&5>'+)*$7777777777777777777777777777777777777777777777777777777777777777777TJ!
(<%'1#E3%*')B'(,6%>>4'Z54'&)"'9&6*%54%$'':&'"<%'!/:&5>'+)*$'H)>>)Z:&M'!19 777777777777777777777TJ!
+[\'=*)"%:&'Z54'!:M&:B:65&">A'N:M<%*'9/4:>5"%*5>>A'")'9&O#*A'"<5&'+)&"*5>5"%*5>>A7777777777TQ!
[:46#44:)& 777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777\C!
26L&)Z>%ME%&"4777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777\S!
W%B%*%&6%47777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777778U!
!!!S!!'
!
2V!(W2+('

`!$36W#'&@!/%#%+$%+.#1!#,#1;$+$!W#$!0&'63'>&-!3,!L'#0*<#-<'+$>!$36%W#'&!W+%*!$%#%+$%+.#1!$+G,+6+.#,.&!$&%!#%!0aQ@Qb@!
W%4#>"4'5B#R! $+G,#1!W#$! +,.'&#$&-! +,! %*&! -3'$#1! *3',! +0$+1#%&'#1! %3! +,9:';! .3,6+'>+,G! %*#%! /75!$:'G&';! 0'3-:.&-! ,&:'3+,61#>>#%+3,@! O,1;! #! $>#11! ,:>B&'! 36! 2CP4! #,-! 2CT403$+%+8&!.&11$! W&'&! 63:,-! +,! %*&! $0+,#1! .3'-! #%! %*&! 8#'+3:$! %+>&! 03+,%$E! #,-! %*&'&! W#$! ,3!$+G,+6+.#,%!-+66&'&,.&!B&%W&&,!/75! #,-! $*#>!#,+>#1$@!O,! %*&!3%*&'!*#,-E!2CP!0'3%&+,!W#$!$+G,+6+.#,%1;!*+G*&'!+0$+1#%&'#11;!%*#,!.3,%'#1#%&'#11;!%3!+,9:';!+,!/75!'#%$@!
+)&6>#4:)&'7&:'3+,61#>>#%+3,! 3..:'&-! W+%*3:%! #,! +,.'&#$&! 36! )4.&11$! +,! %*&! $0+,#1! .3'-! 36!,&:'30#%*+.! #,+>#1$E! $:GG&$%+,G! %*#%! +6! .&,%'#1! 1;>0*3.;%+.! %'#66+.! *#$! #! '31&! +,!0'3>3%+,G!,&:'30#%*+.!0#+,E!+%!+$!1+A&1;!,3%!#!>#93'!.3,%'+B:%3'!+,!%*&!/75!>3-&1@!
]%AZ)*$4'^!7&:'30#%*+.!<#+,E!)42&11E!/0+,#1!23'-E!K#%E!"+.'3G1+#@!
!!!\!!'
!
91(W0[X+(901'
+<*)&:6'=5:&'5&$'+%&"*5>'!%&4:":?5":)&'2*'3,+.!0#+,! +$!#!>#93'!*&#1%*! +$$:&! %*#%! +>0#.%$!#11!#$0&.%$!36! %*&!0#%+&,%$(! 1+8&$@!)*&!-&6+,+%+3,! 36! 0#+,! #$! $0&.+6+&-! B;! %*&! 5,%&',#%+3,#1! F$$3.+#%+3,! 63'! %*&! $%:-;! 36! <#+,!Y5F/<Z! +$! c!F,!:,01&#$#,%! $&,$3';!#,-!&>3%+3,#1! &X0&'+&,.&!#$$3.+#%&-!W+%*!#.%:#1! 3'!03%&,%+#1!%+$$:&!-#>#G&E!3'!-&$.'+B&-!+,!%&'>$!36!$:.*!-#>#G&!d!Y"&'$A&;!#,-!?3G-:AE!Ree\Z@!5,!V:'30&E!ReU!36!#-:1%$!$:66&'!63'!>3'&!%*#,!f!>3,%*$!6'3>!>3-&'#%&!%3!$&8&'&!0#+,E! W*+.*! #66&.%$! %*&! _:#1+%;! 36! %*&+'! $3.+#1! #,-!W3'A+,G! 1+8&$! Y?'&+8+A! &%! #1E! PQQfZ@!)*:$E! %*&! &.3,3>+.! B:'-&,! 36! .*'3,+.! 0#+,! +$! .313$$#1=! +,! %*&! I,+%&-! /%#%&$! +%$! -+'&.%!.3$%$! &X.&&-! gRQQ! B+11+3,E! >3'&! %*#,! %*3$&! 36! .#,.&'E! .3'3,#';! *&#'%! -+$&#$&E! #,-!#._:+'&-!+>>:,3-&6+.+&,.;!$;,-'3>&!YF5C/Z!.3>B+,&-!Y".2#'B&'G!&%!#1E!PQRRZ@!2*'3,+.! 0#+,! -+66&'$! 6'3>! #.:%&! 0#+,! +,! >#,;! W#;$@! 73.+.&0%+3,E! W*+.*! +$! %*&! ,&:'#1!0'3.&$$! 36! &,.3-+,G! ,3X+3:$! $%+>:1+! Y"&'$A&;! #,-! ?3G-:AE! Ree`h'&!#,-!^3316E!PQQeZ@!2*#,G&$! +,!.&,%'#1! $&,$3';!,&:'3,$! +,.1:-&!%*&!-&8&130>&,%!36!$03,%#,&3:$!#.%+8+%;E!#! '&-:.%+3,! +,! %*&+'!#.%+8#%+3,! %*'&$*31-!#,-!#,! &,1#'G&>&,%! 36! %*&+'! '&.&0%+8&! 6+&1-E! %*&! #'&#! +,! W*+.*! $%+>:1#%+3,! 1&#-$! %3! %*&+'!#.%+8#%+3,@!)*&'&!#'&!$&8&'#1!.1+,+.#1!63'>$!36!.*'3,+.!0#+,!+,!W*+.*!.&,%'#1!$&,$+%+N#%+3,!01#;$! #! '31&E! +,.1:-+,G! +,61#>>#%3';! 0#+,E! >+G'#+,&E! +''+%#B1&! B3W&1! $;,-'3>&! #,-!,&:'30#%*+.!0#+,!YM#%'&>31+h'&!#,-!^3316E!PQQeZ@!
!!!b!!'
1%#*)/5"<:6'=5:&'5&$'@>:5>'(<%)*A')B'+%&"*5>'!%&4:":?5":)&'7&:'30#%*+.!0#+,! +$!#! 63'>!36!.*'3,+.!0#+,! %*#%! '&$:1%$! 6'3>!#! 1&$+3,!3'!-+$&#$&!36! %*&!$3>#%3$&,$3';! ,&'83:$! $;$%&>E! &+%*&'! 0&'+0*&'#1! 3'! .&,%'#1! Y"&'$A&;! #,-! ?3G-:AE!Ree\Z@!5,!V:'30&E!%W3!$%:-+&$!*#8&!$*3W,!#!0'&8#1&,.&!36!,&:'30#%*+.!0#+,!#>3,G!%*&!G&,&'#1!030:1#%+3,!36![U!#,-!TU!'&$0&.%+8&1;!Y?3:*#$$+'#!&%!#1E!PQQT!i!)3''#,.&!&%!#1E!PQQfZ@!F! W&#1%*! 36! -#%#! *#$! B&&,! '&1&#$&-! #B3:%! %*&! '31&! 36! ,&:'3,#1! .3>03,&,%$! +,!,&:'30#%*+.!0#+,E!$:.*!#$!$3-+:>!.*#,,&1$E!,&:'3%'#,$>+%%&'$!3'!-&,-'+%+.!.3,,&.%+8+%;@!5,%&'&$%+,G1;E! +,.'&#$&-! #%%&,%+3,! *#$! '&.&,%1;! B&&,! G+8&,! %3! %*&! '31&! 36! G1+#1! #,-!+,61#>>#%3';! .&11$! +,! .&,%'#1! $&,$+%+N#%+3,! :,-&'1;+,G! ,&:'30#%*+.! 0#+,@! 5,! ReeRE!L#''+$3,! &%! #1! W&'&! %*&! 6+'$%! %3! -&$.'+B&! #,! +,.'&#$&! +,! #$%'3.;%+.! #.%+8#%+3,! +,! %*&!+0$+1#%&'#1! G'&;! >#%%&'! 36! %*&! $0+,#1! .3'-! 63113W+,G! .*'3,+.! .3,$%'+.%+3,! +,9:';! Y225Z@!)*&$&! G1+#1! .*#,G&$! W&'&! .3''&1#%&-! %3! %*&! -&G'&&! 36! B&*#8+3:'#1! *;0&'#1G&$+#E!$:GG&$%+,G! #! 03$$+B1&! '31&! 63'! ,3,4,&:'3,#1! 27/4.&11$! +,! %*&! 0*;$+30#%*313G;! 36!,&:'30#%*+.! 0#+,! YL#''+$3,! &%! #1E! ReeeZE! #,3%*&'!03$$+B+1+%;! +$! %*&!3..:'+,G!36! #,! +,6+1%'#%+3,!#,-!-+66&'&,%+#%+3,!36!B3,&!>#''3W4-&'+8&-! .+'.:1#%+,G! >3,3.;%&$! +,%3! %*&! 27/@! j*#,G! &%! #1! :$&-! '#%! .*+>&'#$!&X03$&-! %3! 0&'+0*&'#1! ,&'8&! +,9:';! %3! $*3W! %*#%E! +,! #--+%+3,! %3! '&$+-&,%! >+.'3G1+#1!'&#.%+3,E! *&>#%3G&,3:$! >3,3.;%&$! +,6+1%'#%&! %*&! $0+,#1! .3'-E! 0'31+6&'#%&! #,-!-+66&'&,%+#%&!+,%3!>+.'3G1+#!Yj*#,G!&%!#1E!PQQ[Z@!?&;3,-! >3,3.;%+.! +,8#$+3,E! C&M&3($! G'3:0! 63:,-! %*#%! $3>&! 36! %*&! 1&:A3.;%&$! %*#%!%'#66+.A&-!%3!%*&!+0$+1#%&'#1!G'&;!>#%%&'!36!%*&!$0+,#1!.3'-!+,!'&$03,$&!%3!Mb!$0+,#1!,&'8&!
!!!f!!'
%'#,$&.%+3,! &X0'&$$&-! %*&! )41;>0*3.;%&!>#'A&'! 2CS! #,-! &X*+B+%&-! #! 1;>0*3.;%&41+A&!>3'0*313G;! Y/.*W&+%N&'! &%! #1E! PQQPZ@!)*+$! $%:-;!30&,&-! %*&!-33'$! 63'! #!,&W!'#,G&!36!W3'A!#+>+,G!%3!.*#'#.%&'+N&!%*&!%'#,$+%!36!1;>0*3.;%&$!+,%3!%*&!:,+,9:'&-!27/!%'+GG&'&-!B;!0&'+0*&'#1!,&'8&!+,9:';!#,-!:,-&'$%#,-!+%$!&66&.%!3,!%*&!-&8&130>&,%!36!0#+,@!
!/:&5>'DAE/<)6A"%4'5&$'1%#*)/5"<:6'=5:&'/.#'.&!B:%!.3,8&'G&,%!$&'+&$!36!-#%#!+,-+.#%&!%*#%!1;>0*3.;%&$!+,6+1%'#%&!%*&!$0+,#1!.3'-!+,!,&:'30#%*+.!0#+,@!H:!&%!#1!YPQQ[Z!.3>0#'&-!%*&!1&:A3.;%&!%'#66+.!%3!%*&!$0+,#1!.3'-!+,!%*&!225!#,-!,&'8&!%'#,$&.%+3,!>3-&1$!36!,&:'30#%*+.!0#+,E!B3%*!36!%*&>!#001+&-!%3!%*&!$.+#%+.!,&'8&E! 9:$%!#B38&!+%$!%'+6:'.#%+3,@!)*&+'!$%:-;!$*3W&-!%*#%!3,&!W&&A!#6%&'!,&'8&!+,9:';E!%*&!,:>B&'!36!klm!)2K!03$+%+8&!)4.&11$!+,!%*&!1:>B#'!$0+,#1!.3'-!W#$!+,.'&#$&-!#6%&'!225E!B:%!,3%!#6%&'!,&'8&!%'#,$&.%+3,@!"3$%!36!%*&$&!)4.&11$!W&'&!2CTnE!W+%*!3,1;!#!>+,3'+%;! 36! 2C\n! .&11$@! "3'&38&'E! 2#3! #,-! C&M&3! :$&-! 61:3'&$.&,.&! #.%+8#%&-! .&11!$3'%+,G!Y]F2/Z!%3!&$%#B1+$*!#!%+>&!.3:'$&!36!1&:A3.;%&!+,6+1%'#%+3,!+,%3!%*&!1:>B#'!$0+,#1!.3'-!#6%&'!$0+,#1!,&'8&!Mb!%'#,$&.%+3,!YMb)XZ@!)*&;!63:,-!%*#%!Mb)X!$:'G&';!+,-:.&-!#,!+,.'&#$&!+,!+,6+1%'#%+,G!0&'+0*&'#1!1&:A3.;%&$!0&#A+,G!#%!-#;![!#,-!-&.'&#$+,G!B;!-#;!R\!03$%4+,9:';@! 2C\n! )4.&11$! W&'&! %*&! >3$%! 0'&8#1&,%! .&11! %;0&! W+%*+,! %*&! +,6+1%'#%+,G!030:1#%+3,@! 5,! .3,%'#$%! %3! 3%*&'! $%:-+&$E! ,3!>#'.'30*#G&$! 3'! 2CTn! 1;>0*3.;%&$!W&'&!-&%&.%&-! +,! %*&! 030:1#%+3,! 36! +,6+1%'#%+,G! 1&:A3.;%&$! Y2#3! #,-! C&M&3E! PQQTZ@! ]+,#11;E!23$%+G#,! &%! #1! YPQQeeZ!#,-!2C\!A,3.A43:%!Y2#3!#,-!C&M&3E!PQQTZ!$%'#+,$!$*3W&-!#!$+G,+6+.#,%1;!-&.'&#$&-!>&.*#,+.#1!*;0&'$&,$+%+8+%;!#6%&'!/75!3'!Mb)XE!'&$0&.%+8&1;E!.3>0#'&-!%3!W+1-!%;0&!#,+>#1$E!#,-!%*+$!&66&.%!W#$!'&8&'$&-!B;!#,!#-30%+8&!%'#,$6&'!36!2C\403$+%+8&!1&:.3.;%&$!Y2#3!#,-!C&M&3E!PQQTZ@!)*&!,&X%!$%&0!W#$!%3!-+66&'&,%+#%&!B&%W&&,!%*&!+,8318&>&,%!36!0&'+0*&'#1!8&'$:$!.&,%'#1!1;>0*3.;%&$!+,!%*&!-&8&130>&,%!36!,&:'30#%*+.!0#+,@!73!-+66&'&,.&!W#$!63:,-!+,!%*&!#.%+8#%+3,!36!0&'+0*&'#1!2C\403$+%+8&!)41;>0*3.;%&$! +,! %*&! $01&&,!3'! 1;>0*!,3-&$!B&%W&&,! Mb)X! #,-! $*#>! $:'G&';! G'3:0$@! ]:'%*&'>3'&E! +%! W#$! $*3W,! %*#%E! W*+1&!
!!![!!'
>+.'3G1+#1!$+G,#1!+,.'&#$&-!#6%&'!+,9:';!#$!0'&-+.%&-E!L]F<!$+G,#1!+,!%*&!+0$+1#%&'#1!-3'$#1!*3',!W#$! -&.'&#$&-! +,! 2C\!oO!>+.&! .3>0#'&-! %3!W+1-! %;0&!>+.&! #6%&'! Mb)X! $:'G&';E!+,-+.#%+,G!03$$+B1&!$0&.+6+.!)41;>0*3.;%&4#$%'3.;%&!+,%&'#.%+3,$!Y2#3!#,-!C&M&3E!PQQTZ@!5,! %*&! .3,%&X%! 36! #! $%:-;!3,! %*&! &66&.%$! 36! 0&'+0*&'#1!,&'8&! +,9:';!3,! %*&!B133-4$0+,#1!.3'-!B#''+&'!Y?/2?ZE!2CP4!#,-!2CS403$+%+8&!)4.&11$!+,6+1%'#%&-!%*&!+0$+1#%&'#1!$+-&!36!%*&!$0+,#1!.3'-![!-#;$!#6%&'!0#'%+#1!$.+#%+.!,&'8&!1+G#%+3,!#,-!#,!+,%'#%*&.#1!+,9&.%+3,!36!)L]4m!0'&8&,%&-!%*&!&,%'#,.&!36!0&'+0*&'#1! 1;>0*3.;%&$E!#$!W&11!#$!0'&8&,%+,G!3%*&'!?/2?!-;$6:,.%+3,$!YV.*&8&'';!&%!#1E!PQRRZ@!H3W&8&'E! $3>&! $%:-+&$! .3,%'#-+.%&-! %*&$&! '&$:1%$@! o+>! #,-! "3#1&>4)#;13'! YPQRRZ!63:,-! #! $+G,+6+.#,%! +,.'&#$&! +,! %*&! ,:>B&'! 36! +,6+1%'#%+,G! 1&:A3.;%&$! +,! %*&! +0$+1#%&'#1!$.+#%+.! ,&'8&! #,-! CKL$! +,! >+.&! %*#%! :,-&'W&,%! 0#'%+#1! 1+G#%+3,! 36! %*&! $.+#%+.! ,&'8&E!+,.1:-+,G!2CSn
(<%'G'(,6%>>'H5E:>A'I')4.&11$! &X+$%! +,! #! 8#'+&%;! 36! $:B%;0&$E! W+%*! 8&';! -+66&'&,%! 0'30&'%+&$! #,-! 6:,.%+3,$@!?'+&61;E!$%&>!.&11$!3'+G+,#%+,G!6'3>!%*&!B3,&!>#''3W!>+G'#%&!%3!%*&!%*;>:$E!W*&'&!%*&;!-+66&'&,%+#%&!+,%3!)41;>0*3.;%&$@!)*&!>#93'+%;!36!+>>#%:'&!%*;>3.;%&$!&X0'&$$!2C\!#,-!2CT!>#'A&'$! #$!W&11! #$! %*&!)4.&11! '&.&0%3'! Y)2KZ@! 5,! %*&!0'3.&$$!36! -+66&'&,%+#%+3,E!)4.&11$! 133$&! &+%*&'! %*&! 2C\! 3'! 2CT! &X0'&$$+3,! %3! B&.3>&! >#%:'&! 1;>0*3.;%&$! Y"#1&E!ReeeZ@!2;%3%3X+.!)4.&11$!.#,!'&.3G,+N&!#,-!-&$%'3;!8+'#11;!+,6&.%&-!.&11$!#,-!#113G&,&+.!.&11$E!#,-!#'&! .*#'#.%&'+N&-! B;! %*&+'! &X0'&$$+3,! 36! 2CT! G1;.30'3%&+,E! #! .34'&.&0%3'! 36! %*&! )2K@!)*&;!'&.3G,+N&!#,%+G&,$!#$$3.+#%&-!W+%*!>#93'!*+$%3.3>0#%+B+1+%;!.3>01&X!Y"H2Z!.1#$$!R! 3,! %*&! $:'6#.&! 36! %#'G&%! .&11$! Y"#1&E! Reee!i! ?+&'&'! &%! #1E! ReTeZ@! 23,8&'$&1;E! )! *&10&'!Y)HZ4.&11$!#$$+$%!?4.&11$!+,!%*&+'!#.%+8#%+3,!0'3.&$$&$E!#,-!*&10!%*&>!0'3-:.&!#,%+B3-+&$@!
!!!T!!'
)H4.&11$!&X0'&$$!2C\!#,-!'&.3G,+N&!#,%+G&,$!#$$3.+#%&-!W+%*!"H2!.1#$$!P!3,!%*&!$:'6#.&!36!#,%+G&,!0'&$&,%+,G!.&11$!Y"#1&E!Reee!i!?+&'&'!&%!#1E!ReTeZ@!F--+%+3,#11;E!)H4.&11$!-+8+-&!+,%3!>#,;!$:B%;0&$E!+,.1:-+,G!)HRE!)HP!#,-!)HR[E!W*+.*!.#,!B&!-+66&'&,%+#%&-!#..3'-+,G!%3!%*&+'!.;%3A+,&!0'36+1&@!)*&!)HR!$:B030:1#%+3,!0'3>3%&$!%*&!.&11:1#'! +>>:,&!$;$%&>!W*&'&#$!)HP4.&11$!+,-:.&!%*&!0'3-:.%+3,!36!#,%+B3-+&$!Y"#1&E!ReeeZ@!

!!!e!!'
!
R2(-W92D!'21['R-(N0[!'

(:44#%'=*%/5*5":)&')W&,%;46+8&! >G! 36! ?'3>3-&3X;:'+-+,&! Y?'-IZ! +,! <*3$0*#%&! B:66&'&-! $#1+,&! Y<?/Z! n!Q@QQ[!7!7#OH!W&'&! +,9&.%&-! +,%'#0&'+%3,&#11;! Y+@0@Z! P! *3:'$! B&63'&! $#.'+6+.&@! )*&! '#%$!W&'&! %&'>+,#11;! #,&$%*&%+N&-! B;! #,! +@0@! +,9&.%+3,! 36! bQ!>G! 36! 0&,%3B#'B+%#1@! )*&! '+G*%!#%'+:>!W#$!$1+%!30&,!+,!3'-&'!%3!1&%!%*&!B133-!3:%E!#,-!#,!3%*&'!+,.+$+3,!W#$!>#-&!+,!%*&!1&6%!8&,%'+.1&E!W*&'&!#!B1:,%!,&&-1&!W#$! +,$&'%&-! 63'!0&'6:$+3,@!]+'$%E! +.&! .31-!<?/!W#$!+,6:$&-! 63'! R!>+,:%&! %3! '+,$&! 3:%! %*&! B133-E! #,-! %*&,! +.&! .31-! \U! 0#'#63'>#1-&*;-&!Y<]FZl<?/!63'!Rb!>+,:%&$@!)*&!+0$+1#%&'#1!$.+#%+.!,&'8&!W#$!-+$$&.%&-!#,-!&X03$&-!:0!%3!%*&!M\4Mb4Mf!$0+,#1!,&'8&$!W*&'&!+%!3'+G+,#%&$@!M#>+,&.%3>;!W#$!0&'63'>&-!%3!&X03$&!%*&! $0+,#1! .3'-E! #,-! %*&! M\4Mb! 1:>B#'! $&.%+3,! W#$! .311&.%&-! #,-! 03$%46+X&-! +,! \U!<]Fl<?/!#%!\p2!38&',+G*%@!)*&!1:>B#'!$#>01&$!W&'&!%*&,!%'#,$6&''&-!%3!PQU!$:.'3$&!+,!<?/!#%!\p2!38&',+G*%!63'!.';30'3%&.%+3,!#,-!'#0+-1;!6'3N&,@!!)*+'%;!q>!$1+.&$!W&'&!.:%!:$+,G!#!.';3$%#%!#,-!$%3'&-!+,!6'&&N+,G!$31:%+3,!YSQU!&%*;1&,&!G1;.31!#,-!SQU!G1;.&'31!+,!<?/Z!+,!W&11$!'&$0&.%+,G!%*&!.'#,+3.#:-#1!-+$%'+B:%+3,!36!%*&!$1+.&$@!!?'#+,$E! %*;>:$&$! #,-! ,&:'3>#$! #%! %*&! $+%&! 36! %*&! /75! W&'&! #1$3! .311&.%&-! +,! $3>&!#,+>#1$! %3! B&! :$&-! #$! 03$+%+8&! .3,%'31$! 63'! %*&! #,%+B3-+&$E! #,-!W&'&! $:B9&.%&-! %3! %*&!$#>&!.3,-+%+3,+,G!#$!%*&!$0+,#1!.3'-$E!B:%!W&'&!-+'&.%1;!>3:,%&-!3,!$1+-&$!#6%&'!B&+,G!.:%@!
!!!RQ!!'
9EE#&)B>#)*%46%&6%'/1+.&$!W&'&!+,.:B#%&-!+,!B13.A+,G!$31:%+3,!YRQU!,3'>#1!G3#%!$&':>!Y7L/ZE!Q@QbU!%'+%3,!#,-! Q@QbU! #N+-&! +,! <?/Z! 63'! SQ! >+,:%&$! #,-! +,.:B#%&-! 38&',+G*%! #%! \p2! +,! B13.A+,G!$31:%+3,!W+%*!0'+>#';!#,%+B3-;!Y%#B1&!R@RZ@!)*&;!W&'&!W#$*&-!+,!<?/!#,-!+,.:B#%&-!+,!B13.A+,G!$31:%+3,!W+%*!$&.3,-#';!#,%+B3-;!Y%#B1&!R@PZ! 63'!R!*3:'!#%!'33>!%&>0&'#%:'&!YK)Z@! C+#>+-+,30*&,;1+,-31&! YCF<5Z! W#$! #001+&-! 3,! %*&! $1+.&$! 63'! ,:.1&#'! 1#B&11+,G!B&63'&!#!6+,#1!W#$*!+,!<?/@!)*&!1:>B#'!$0+,#1!.3'-!$&.%+3,$!W&'&!%*&,!>3:,%&-!3,!$1+-&$!W+%*!"3W+31!>3:,%+,G!>&-+:>!#,-!$%3'&-!#%!\p2@!!
2&":3)$A' (5*M%"' +)&6%&"*5":)&' !)#*6%'"3:$&!#,%+!2CP! )4.&11$! R!=!PbQ! /&'3%&.E!Io!K#BB+%!#,%+42CP! )4.&11$! R!=!RQQ! /#,%#!2':NE!I/F!"3:$&!#,%+42CT! 2CTn!)4.&11$! R!=!PbQ! FB.#>E!I/F!"3:$&!#,%+42C\! 2C\n!)4.&11$! R!=RQQ! FB.#>E!I/F!K#BB+%!#,%+45B#R! F.%+8#%&-!>+.'3G1+#! R!=!PQQQ! ^#A3E!I/F!"3:$&!#,%+4L]F<! F.%+8#%&-!#$%'3.;%&$! R!=!RbQQ! "+11+03'&E!I/F!K#%!#,%+4?'-I! <'31+6&'#%+,G!.&11$! R!=!bQQ! FB.#>E!I/F!)#B1&!R@R!=!<'+>#';!#,%+B3-+&$!:$&-!63'!+>>:,361:3'&$.&,.&@!!
2&":3)$A' +)&6%&"*5":)&' !)#*6%'F1&X#!\TT41#B&11&-!G3#%!#,%+4>3:$&! R!=!bQQ! "31&.:1#'!<'3B&$E!Io!F1&X#!\TT41#B&11&-!-3,A&;!#,%+4'#BB+%! R!=!bQQ! "31&.:1#'!<'3B&$E!Io!2;S41#B&11&-!-3,A&;!#,%+4>3:$&! R!=!bQQ! `#.A$3,E!I/F!2;S41#B&11&-!!-3,A&;!#,%+4'#%! R!=!bQQ! `#.A$3,E!I/F!)#B1&!R@P!=!/&.3,-#';!#,%+B3-+&$!:$&-!63'!+>>:,361:3'&$.&,.&@!
(A*5E:$%'!:M&5>'2E/>:B:65":)&'9EE#&)B>#)*%46%&6%'^&! :$&-! 1:>B#'! $0+,#1! .3'-! $&.%+3,$! 0'&0#'&-! #$! -&$.'+B&-! #B38&@! V,-3G&,3:$!0&'3X+-#$&! #.%+8+%;! W#$! B13.A&-! :$+,G! SU! HPOP! 3'! 0*&,;1*;-'#N+,&@! ?13.A+,G! #,-!0'+>#';! #,%+B3-;! +,.:B#%+3,! W&'&! .#''+&-! 3:%! #$! -&$.'+B&-! #B38&@! )*&! $1+.&$! W&'&!+,.:B#%&-! +,! R!=! PQQ! L3#%! #,%+4'#BB+%lB+3%+,! YJ&.%3'E! I/FZ! 3'! R!=! PQQ! L3#%! #,%+4>3:$&lB+3%+,&!YJ&.%3'E!I/FZ!63'!R!*3:'!#%!K)!#,-!R!=!RQQ!HK<4.3,9:G#%&-!$%'&0%#8+-+,!63'! SQ! >+,:%&$! #%! K)@! V#.*! +,.:B#%+3,! W#$! 63113W&-! B;! W#$*+,G! +,! <?/@! )/F)"! <1:$!
!!!RR!!'
2;#,+,&!S!/;$%&>! Y<&'A+,V1>&'E!I/FZ!W#$!:$&-@!R!=! RQQ! %;'#>+-&42;S!W#$!#001+&-!3,!%*&! $&.%+3,$! 63'!S!>+,:%&$E!B&63'&! %*&;!W&'&!W#$*&-@!/1+-&$!W&'&!-'+&-!#,-!0'3%&.%&-!6'3>!_:&,.*+,G!36!61:3'&$.&,.&!W+%*!"3W+31E!B&63'&!B&+,G!.38&'4$1+00&-@!
9EE#&)<:4")6<%E:4"*A')+$$:&! 0'&0#'#%+3,E! B13.A+,G! #,-! 0'+>#';! #,%+B3-;! +,.:B#%+3,! W#$! #.*+&8&-! #$!-&$.'+B&-!63'!+>>:,361:3'&$.&,.&!0'3%3.31@!)*&!$1+.&$!W&'&!+,.:B#%&-!#%!K)!+,!R!=!PQQ!L3#%!#,%+4'#BB+%lB+3%+,!YJ&.%3'E!I/FZ!3'!R!=!PQQ!L3#%!#,%+4>3:$&lB+3%+,&!YJ&.%3'E!I/FZ!63'!R!*3:'E!+,!%*&!Fn?!>+X!6'3>!%*&!J&.%#$%#+,!F?2!A+%!YJ&.%3'E!I/FZ!63'!SQ!>+,:%&$!#,-!+,!#!CF?47+.A&1!$31:%+3,!:,%+1!.313'!#00&#'$@!V#.*!+,.:B#%+3,!W#$!63113W&-!B;!W#$*+,G!+,! <?/@! )*&! $&.%+3,$! W&'&! -&*;-'#%&-! +,! B#%*$! W+%*! +,.'&#$+,G! .3,.&,%'#%+3,$! 36!&%*#,31E! W+%*! %W3! 6+,#1! B#%*$! 36! %31:&,&@! )*&! >3:,%+,G! W#$! .#''+&-! 3:%! :$+,G!<&'>3:,%)"!"3:,%+,G!"&-+:>@!
+:"*5"%'V#BB%*'2&":M%&'W%P%5>:&M'/1+-&$!W&'&!01:,G&-!+,%3!B3+1+,G!Q@QR!"!.+%'#%&!B:66&'!63'!SQ!$&.3,-$!#,-!%*&,!-+'&.%1;!+,%3!<?/@!5>>:,361:3'&$.&,.&!W#$!%*&,!.#''+&-!3:%!#$!-&$.'+B&-!#B38&@!
V*$X'9EE#&)4"5:&:&M'5,!3'-&'! %3!-&,#%:'&! %*&!C7FE! %*&!$1+.&$!W&'&! +,.:B#%&-!#$! 63113W&-! =!<?/!#%!K)! 63'!b!>+,:%&$E!H21!R7!3,!+.&!63'!RQ!>+,:%&$E!H21!P7!3,!+.&!63'!RQ!>+,:%&$E!H21!P7!PQ!>+,:%&$!#%! S[p2E! %W+.&! +,! B3'#%&! B:66&'! Q@R"! #%! 0H! T@b! #,-! K)! 63'! b! >+,:%&$@! )*&,E!+>>:,361:3'&$.&,.&!W#$!.#''+&-!3:%!#$!-&$.'+B&-!#B38&@!
+%>>'+)#&":&M'/+X!SQq>4%*+.A!M\4Mb!$0+,#1!.3'-!%'#,$8&'$&!$&.%+3,$!6'3>!&#.*!#,+>#1!W&'&!$%#+,&-!B;!+>>:,361:3'&$.&,.&!63'!2CP!3'!2CT!#$!-&$.'+B&-!#B38&@!)*&!+,8&$%+G#%3'!W#$!B1+,-&-!%3! %*&! $#>01&! +-&,%+%;! #,-! .3:,%&-! 61:3'&$.&,%! .&11$! +,! &#.*! '&G+3,! #$! +11:$%'#%&-! +,!]+G:'&! RE! :$+,G! #,! FX+3! 5>#G&'@jR! 61:3'&$.&,.&!>+.'3$3.30&! Yj&+$$E! L&'>#,;Z@! /0+,#1!.3'-!$&.%+3,$!W&'&!8+&W&-!W+%*!%*&!XPQ!3B9&.%+8&!#,-!%*&!.3:,%+,G!W#$!-3,&!c!3,!8+&W!d!-+'&.%1;!#%!%*&!>+.'3$.30&@!
!"#$%&'%()*+",-+%-.%/)#"-+0%.-/%1)22%1-3+,+#$%%
!"#
!!!RS!!'
935T'5&$'@H2='!:M&5>'Y#5&":B:65":)&')*'&&! 5B#R4! #,-! L]F<41#B&11&-! 1:>B#'! $&.%+3,$! 6'3>! &#.*! /75! 3'! $*#>430&'#%&-!#,+>#1$! W&'&! 8+&W&-! :,-&'! #,! FX+3! 5>#G&'@jR! 61:3'&$.&,.&! >+.'3$3.30&! Yj&+$$E!L&'>#,;Z@! <+.%:'&$! 36! %*&! +0$+1#%&'#1! -3'$#1! *3',! W&'&! %#A&,! W+%*! %*&! XPQ! 3B9&.%+8&E!A&&0+,G!%*&!$#>&!61:3'&$.&,.&! +,%&,$+%;!#,-!&X03$:'&!%+>&!63'!&8&';!0+.%:'&@!]3'!5B#R!$+G,#1! _:#,%+6+.#%+3,E! %*&! .3,%'#$%! 36! #11! %*&! +>#G&$! W#$! &,*#,.&-! :$+,G! L7I! 5>#G&!"#,+0:1#%+3,!<'3G'#>!$36%W#'&!YWWW@G+>0@3'GZE! %*&! 1#B&11&-!#'&#!W#$!_:#,%+6+&-!#,-!&X0'&$$&-! #$! #! 0&'.&,%#G&! 36! %3%#1! #'&#! :$+,G! 5>#G&`! $36%W#'&! Y7#%+3,#1! 5,$%+%:%&! 36!H&#1%*@!*%%0=ll'$BW&B@,+*@G38l+9Z@!L]F<!$+G,#1!_:#,%+6+.#%+3,!W#$!#.*+&8&-!W+%*!5>#G&`!B;!.#1.:1#%+,G!%*'&&!0#'#>&%&'$!=!%*&!>&#,!+,%&,$+%;!Y>&#,!G'&;!8#1:&Z!#,-!'&1#%+8&!#'&#!36!%*&!L]F<!$+G,#1!#$!W&11!#$!%*&!,:>B&'!36!L]F<41#B&11&-!0#'%+.1&$@!]3'!%*&!%W3!1#%%&'!0#'#>&%&'$E!#!B+,#';!+>#G&!W#$!0'&8+3:$1;!.'&#%&-@!
K%4"%*&'V>)"'O,&!W&&A!#6%&'!/75E!%*&!'#%$!W&'&!%&'>+,#11;!#,&$%*&%+N&-!B;!#,!+@0@!+,9&.%+3,!36!bQ!>G!36!0&,%3B#'B+%#1!#,-!%*&,!$#.'+6+.&-!B;!-&.#0+%#%+3,@!/0+,#1!.3'-$!W&'&!-+$$&.%&-!%3!.311&.%!%*&! M\4Mb! 1:>B#'! &,1#'G&>&,%@! /#>01&$! W&'&! $:B9&.%&-! %3! 0'3%&+,! &X%'#.%+3,! #,-!0'3%&+,! .3,.&,%'#%+3,! 63'! &#.*! $#>01&! W#$! >&#$:'&-! B;! %*&! ?'#-63'-! 0'3%&+,! #$$#;@!7+,&!qG!36!0'3%&+,! 6'3>!&#.*!$#>01&!W+%*! 13#-+,G!B:66&'!W&'&! 13#-&-!+,!%*&!W&11$!36!#!RQU!#.';1#>+-&!G&1@!)3!0'&8&,%!>:1%+>&'+N#%+3,!36!3:'!%#'G&%!0'3%&+,E!W&!#--&-!&X%'#!/C/! +,%3! %*&! 13#-+,G!B:66&'E!B3+1&-! %*&!$#>01&$! 63'!RQ!>+,:%&$!#%!RQQp2!#,-!:$&-!<?/!%W+.&!>3'&!.3,.&,%'#%&-! 63'!W#$*+,G!#,-! +,! +,.:B#%+3,$@!F6%&'!>+G'#%+3,!#,-! %'#,$6&'!3,!5>>:,4?13%r!<JC]!>&>B'#,&!Y?+34K#-E!L&'>#,;ZE!B13.A+,G!W#$!0&'63'>&-!+,!bU!,3,46#%!>+1A!63'!b!>+,:%&$!#%!K)!63113W&-!B;!+,.:B#%+3,!+,!R!=PQQ!K#BB+%!#,%+42CP!Y/#,%#!2':NE! I/FZ! +,! >+1A! 38&',+G*%! #%! \p2@! ]3'! -&%&.%+3,E! >&>B'#,&$! W&'&! +,.:B#%&-! +,!*3'$&'#-+$*! 0&'3X+-#$&! YHK<Z4.3,9:G#%&-! $&.3,-#';! #,%+B3-;! YR!=RQQQQ! G3#%! #,%+4'#BB+%lHK<E! C#A3E! C&,>#'AZ! 63'! SQ! >+,:%&$! #%! K)@! ^#$*+,G$! W&'&! >#-&! b! %+>&$!B&%W&&,! &#.*! +,.:B#%+3,! +,! <?/! PX! W+%*! %W&&,Q@RU@! /+G,#1$! W&'&! '&8&#1&-! :$+,G!&,*#,.&-! .*&>+1:>+,&$.&,.&! YV2MZ! '&#G&,%! Y^&$%! C:'#E! <+&'.&E! I/FZ@! F! 1:>+,&$.&,%!+>#G&! #,#1;$&'! YMF/4\QQQE! ]:9+6+1>E! `#0#,Z!W#$!:$&-! 63'! +>#G+,G@! )*&!>&>B'#,&!W#$!%*&,!$%#+,&-!W+%*!233>#$$+&!?1:&!63'!%3%#1!0'3%&+,!_:#,%+6+.#%+3,!#,-!,3'>#1+$#%+3,@!
!!!R\!!'
!"5":4":65>'2&5>A4:4'F11!-#%#!#'&!&X0'&$$&-!#$!>&#,$!s/V"@!]3'!+>>:,361:3'&$.&,.&E!$&.%+3,$!6'3>!%*&!$#>&!1&8&1!36!%*&!M\4MbaQ@Qb@!^&$%&',! B13%! B#,-$!W&'&! _:#,%+6+&-!:$+,G!5>#G&`!$36%W#'&@!!
!!!Rb!!'
!
W-!XD(!'
tb!AC#!Y>31&.:1#'!W&+G*%!36!,3,4G1;.3$;1#%&-!2CP!+$!#'3:,-!ST!AC#Z!Y]+G@!P.Z@!
!"#$%&#
'(#$%&#
%#
)*
+,
-.
/0
%
1#
2
3-
45
,
&/
0%
1#
2
3-
45
,
&/
0%
6#
789*#:;#&<=>5?+# 05<945@#
A#
B#
0#
!"#$%&' ()*+,-.' /0)/"*1"2.' 20/2/$# (C#
D,,-<5*8.95E*3,8.94+#5<#4&9#9*+,-.#F89*#
G@3HIJ#54#F89*5-9# G48K*9IJ#L48,&4+#&<=/0%1#
&<=>5?+M# 34' 5C# D,,-<5N-543.E3<E3# 5<#
<3-45,&# 6# ?&+.# &H34# O2D# F89*# K433</
@&>3@3?# 0%6# 54# 0%1# )/E3@@# ,&4$34# G@3HIJ#
&<?# E5<945@# F89*5-9# L48,&4+# &<=>5?+#
G48K*9IM# O,&@@# E3@@.# E5<.8.93<9# F89*# &#
@+,L*5E+=E#,54L*5@5K+# &43# 9&4K393?$' 6C#
73.934<# B@59# &<&@+.8.# 5P# 9*+,-.# L45938<#
3Q94&E9#F89*#&<=/0%6#&<=>5?+J#.*5F8<K#&#
.8<K@3#>&<?#&45-<?#R!#$%&M#
!"#
!!!R[!!'
aQ@QQQR!#,-!0uQ@QQ[E!'&$0&.%+8&1;Z@!)*&'&!W#$!,3!-+66&'&,.&!#%!-#;!PE!#,-!+%!W#$!+>03$$+B1&!%3!#,#1;$&!%*&!-#%#!36!-#;!PR!B&.#:$&!36!%&.*,+.#1!0'3B1&>$@!)*&!+,%&,$+%;!36!%*&!L]F<!$+G,#1!W#$!3,1;!*+G*&'!+,!%*&!-3'$#1!*3',!36!/75!%*#,!$*#>!#,+>#1$!P!-#;$!#6%&'!+,9:';!Y0uQ@QSZ@!7&+%*&'!%*&!1#B&11&-!#'&#!,3'!%*&!,:>B&'!36!L]F<403$+%+8&!0#'%+.1&$!W#$!-+66&'&,%!B&%W&&,!%*&!%W3!G'3:0$!#%!#,;!%+>&!03+,%@!)W3!-#;$!#6%&'!+,9:';E!%*&'&!W&'&!,:>&'3:$!,:.1&+!W+%*!#!?'-I!$+G,#1!+,!%*&!-3'$#1!*3',E!+0$+1#%&'#11;!%3!+,9:';!3,1;@!F11!36!%*&$&!.&11$!&X0'&$$&-!%*&!>+.'3G1+#1!>#'A&'!5B#R!Y]+G@\Z@!
(<%'1#E3%*')B'(,6%>>4'Z54'&)"'9&6*%54%$'':&'"<%'!/:&5>'+)*$'H)>>)Z:&M'!19')3!-&%&'>+,&!W*&%*&'!%*&'&!W#$!#!)4.&11!+,6+1%'#%+3,!+,!%*&!$0+,#1!.3'-!63113W+,G!/75E!W&!:$&-! 2CP! +>>:,361:3'&$.&,.&! Y]+G@! b*Z@! ^&! 63:,-! ,3! $+G,+6+.#,%! -+66&'&,.&! +,! %*&!,:>B&'!36!2CP403$+%+8&!)4.&11$! +,!>3$%! '&G+3,$!36! %*&! 1:>B#'!$0+,#1! .3'-!#,-!#%!>3$%!%+>&! 03+,%$E! ,&+%*&'! W*&,! .3>0#'+,G! $*#>! #,-! /75! #,+>#1$E! ,3'! %*&! +0$+1#%&'#1! #,-!.3,%'#1#%&'#1! $+-&$! 36! %*&! $0+,#1! .3'-! %3! %*&! 1&$+3,! Y]+G@! f*/.Z@! H3W&8&'E! %*&'&! W&'&!$+G,+6+.#,%1;!>3'&!)4.&11$! +,! %*&! +0$+1#%&'#1! %*#,!%*&!.3,%'#1#%&'#1!-3'$#1!*3',!36!$*#>430&'#%&-! #,+>#1$! P! -#;$! #6%&'! +,9:';! Y0uQ@QS!i! ]+G@! fFZE! +,! %*&! +0$+1#%&'#1! %*#,! %*&!.3,%'#1#%&'#1!-3'$#1!*3',!36!/75430&'#%&-!#,+>#1$!PR!-#;$!#6%&'!+,9:';!Y0uQ@Q\!i!]+G@!fFZE!#,-! +,! %*&! +0$+1#%&'#1! 8&,%'#1! W*+%&! >#%%&'! 36! /75430&'#%&-! #,+>#1$! .3>0#'&-! %3! %*&!.3,%'#1#%&'#1!$+-&!#,-!%3!$*#>!Y0uQ@QP!#,-!0uQ@QQb!i!'&$0&.%+8&1;Z![!-#;$!#6%&'!$:'G&';!Y]+G@!fCZ@!O,1;!#!$>#11!,:>B&'!36!61:3'&$.&,%!.&11$!W&'&!-&%&.%&-!+,!&#.*!'&G+3,E!W+%*!#!G&,&'#1! %'&,-! 63'!)4.&11$! %3!B&! +,! %*&! G'&;! '#%*&'! %*#,! +,! %*&!W*+%&!>#%%&'E! #,-! +,! %*&!-3'$#1!'#%*&'!%*#,!+,!%*&!8&,%'#1!*3',@!^&! #1$3! :$&-! 2CT! +>>:,361:3'&$.&,.&! %3! #$$&$$! +6! %*&! .;%3%3X+.! $:B%;0&! 36! )4.&11$!0&,&%'#%&-! 0'&6&'&,%+#11;! +,%3! %*&! $0+,#1! .3'-! #6%&'! /75! Y]+G@! b,Z@! )*&'&! W#$! ,3!$+G,+6+.#,%!+,6+1%'#%+3,E!,&+%*&'!W*&,!$*#>!#,+>#1$!,3'!%*&!.3,%'#1#%&'#1!$+-&!W&'&!:$&-!
!!!RT!!'
#$!.3,%'31@!)*&!,:>B&'!36!2CT403$+%+8&!)4.&11$!W#$!8&';!$>#11E!W+%*!#,!#8&'#G&!36! 1&$$!%*#,!63:'!.&11$!.3:,%&-!0&'!$0+,#1!.3'-!%'#,$8&'$&!$&.%+3,!Y]+G@![*/.Z@!
+[\'=*)"%:&'Z54'!:M&:B:65&">A'N:M<%*'9/4:>5"%*5>>A'")'9&O#*A'"<5&'
+)&"*5>5"%*5>>A')3! .3,6+'>! %*&$&! '&$:1%$! W+%*! #,3%*&'! %&.*,+_:&E! W&! .3>0#'&-! %*&! #>3:,%! 36! 2CP!0'3%&+,! +,! %*&! -3'$#1! _:#-'#,%$! 36! %*&! $0+,#1! .3'-! +0$+1#%&'#11;! #,-! .3,%'#1#%&'#11;! %3!+,9:';@!)*&!,3'>#1+N&-!#>3:,%!36!2CP!0'3%&+,!W#$!*+G*&'!+0$+1#%&'#11;!%3!+,9:';E!#,-!%*&!-+66&'&,.&!B&%W&&,!$+-&$!W#$!$%#%+$%+.#11;!$+G,+6+.#,%!Y0uQ@QS!i!]+G@!TZ@!^&!-+-!,3%!+,.1:-&!$*#>430&'#%&-!'#%$!+,!%*+$!&X0&'+>&,%!+,!3'-&'!%3!$0#'&!#,+>#1$@!!!
!"
#$%&"
!"#$###%&
'''"
!'#$##(&
''"
("
!'#$#)&
'"
)"
*" +"
*+,$& )-& ./012+345665723& +3& 89/& :;+35<& =21>& ?2<<2@+3,& A.B$" C," -.$/.%.01234."
&55607867/.%9.09."70"2" :65;2/" %.9370"<"=2>%"2?./" &0@6/>" %A7B&0C" 1A."5&9/7C:&2:"
29342370" 52/D./" #;2E" &0" C/..0F" GA./." &%" 2" $/70709.=" /.29370" &0" 1A." =7/%2:" 20="
4.01/2:" A7/0%" &$%&:21./2:" 17" HI#F"DEF," G&5." 976/%." 7J"5&9/7C:&2:" K#;2EL" 20=" 2%1/79>39"
KMN!OL"29342370"&0"1A."&$%&:21./2:"=7/%2:"A7/0F"HI#,";:29DP"%A25,"BA&1.F"I"Q"RSC/76$F"
T2:6.%"2/.".U$/.%%.="2%"5.20%"V"H+WF"'P"$XYFYZ"["''P"$XYFYE"["'''P"$XYFYYEF"H16=.01\%"
1]1.%1P"%A25"4%"HI#F"
!"#
!"#$%&$'()$*+,-".)+/0,1$2/+3)+$4+56$7,-,7/-"8)9$:";($<=/>$"1$;()$"*9"-/;)+/-$
5,+9/-$ (,+1$ ?$ 5/@9$ /A)+$ "1BC+@D! EFG"! #$%&! '()**+,! %+-! .)-/! ')*-,! 0+! 12*!
03405%1*)%5!'6!%+-!7,!%+-!89+1)%5%1*)%5!'.!%+-!:,!-9)4%5!29)+!;!-%<4!%=*)!>?#!
4@)(*)<A! B2*)*! 04! %! C%)D*-! C08)9(50%5! )*%8E9+! %+-! 8*55! 3)950F*)%E9+!
03405%1*)%55<! 19! 0+G@)<A! H"! B2*! 1H9! C%)D*)4! 89598%50I*! %5C941! 4<41*C%E8%55<J!
0+-08%E+(! C08)9(50%5! 3)950F*)%E9+! F9559H0+(! 3*)032*)%5! +*)K*! 0+G@)<A! #+4*)1"!
C%(+0L8%E9+!9F!12*!)*(09+!0+40-*!12*!-9M*-!4N@%)*A!>8%5*!$%)"!OP!QCA!
#3405%1*)%5! 79+1)%5%1*)%5!
#$
%&
!
.)
-/
!
.)-/!#$%&! #3405%1*)%5!
!"#
!"
#"
!"#$ %&$ '()*++,$ "-$ ./*$ ,0"-1+$ )234$ 52++26"-#$ 789:" ;$" %&'(&)&*+,-.&"
/001*2312(&)4&*4&"25"+6&"/')/7,+&(,7"82(),7"62(*"25",*"9:;",*/0,7"
,+" 8,<" =" '2)+>/*?1(<@" A/+6" +6&" BCD" 0,(E&(" /*" (&8F" G6/+&" ,((2A)"
/*8/4,+&"H>4&77)F"H6&" /*)&(+" /)","0,I*/J4,-2*"25"+6&"4&77"'2/*+&8"K<"
+6&"72*I&)+",((2AF"94,7&"K,("0,/*"/0,I&@"LM"N0F"94,7&"K,("/*)&(+@"OM"
N0F" <$" P/I6" 0,I*/J4,-2*" 25" ," (&'(&)&*+,-.&" BCQ>'2)/-.&" 4&77F"
94,7&"K,(@"OM"N0F"
!"#
;%
=%
5%
>A@$@O%
!#
(%
>A@$@@V%
SS#
>A@$@4%
!#
!"#$%W'%P"G)%1-3/0)%-.%=(4MI-0",9)%PM1)22%7"0:/"63,-+%"+%:H)%23G6F/%0I"+F2%1-/7$#5M(C#
>&4# *8.95K4&,.# .*5F8<K# 9*3# <-,>34# 5P# 0%6j# E3@@.# ?393E93?# 8<# O2D# G>@&E$I# 54# .*&,#
GF*893I# &<8,&@.J# &9# ?&+.# 6J# (J# 6:# &<?# R6J# 8L.8@&934&@# G8L.8I# 54# E5<94&@&934&@# GE5<94&I# 95#
8<W-4+M# Y5-4# 43K85<.#5P# 9*3# .L8<&@# E54?.#F343# 8<?8V8?-&@8d3?# 8<#3&E*#*8.95K4&,C#!J# 9*3#
?54.&@# *54<# G%iIJ#"J# 9*3# ?54.&@# F*893#,&f34# G%7IJ##J# 9*3# V3<94&@# *54<# G]iIJ#$J# 9*3#
V3<94&@#F*893#,&f34# G]7IM#2# [# R\K45-LM# ]&@-3.# &43# 3QL43..3?# &.#,3&<.# ^# OT_M# SSJ#
L`"M":# O9-?3<9b.# 9/93.9J# .*&,# V.# O2DM# ★J# L`"M"!# O9-?3<9b.# 9/93.9J# 8L.8@&934&@# V.#
E5<94&@&934&@M#
""#
%%%%>A@$@C%
!#
!" #"
$" %"
&'()"*+",'-."/0123."04"$%56703'89.",6/.::";'3<2'=180>"'>"<?.":1-=@2"37'>@:"/02;)"!6
%!" #$%" &'()*+%$,(" (&*-'.+" )&/" .0,#/%" *1" 2345" 6/77(" 8/)/6)/8" '." 9:;" <#7$6=>" *%"
(&$," <-&')/>" $.',$7(?" $)" 8$@(" A?" B?" AC" $.8" DA?" 'E('7$)/%$7" <'E('>" *%" 6*.)%$7$)/%$7"
<6*.)%$>" )*" '.F0%@G" H*0%" %/+'*.(" *1" )&/" (E'.$7" 6*%8(" -/%/" '.8'I'80$7'J/8" '." /$6&"
&'()*+%$,!"!?")&/"8*%($7"&*%."<3K>?""?")&/"8*%($7"-&')/",$L/%"<3M>?"#?")&/"I/.)%$7"
&*%." <NK>?" $?" )&/" I/.)%$7" -&')/" ,$L/%" <NM>G" ;." (/I/%$7" 6$(/(?" .*" 6/77(" -/%/"
8/)/6)/8G":"O"DP+%*0EG"N$70/("$%/"/QE%/((/8"$(",/$.("R"9ST"*1" )&/"(0,"*1"6/77("
6*0.)/8"'."A"70,#$%"(/6U*.("*1"VWX,P$.',$7G""
!"#
!"#$%&'%()*%+,-./"0%"0%.1/%2-,345%1-,0%46/,%789$%!"#$%#&'($)*$+"#$,&-)($
&,#$ (./'.01&'+23$ "./"#,$ *),$ .4(.2&+#,&2$ +"&'$ *),$ 1)'+,&2&+#,&2$ 5),(&2$ "),'(6$
7"#'$8(.'/$4&.,#56$,&+"#,$+"&'$8'4&.,#56$+7)9+&.2#5$:+85#'+;($+9+#(+<$=$>$?<$
@&28#($ &,#$ #A4,#((#5$ &($ %#&'($ B$ :CD<$ ★6$ 4EF<FG$ :+85#'+;($ +9+#(+6$
.4(.2&+#,&2$H($1)'+,&2&+#,&2<$
!"#
:;<$<=%
!$
!!!Pb!!'
'
i! H:! &%! #1E! PQQ[!i! 2#3! #,-!C&M&3E!PQQT!i!23$%+G#,!&%!#1E!PQQe!i!V.*&8&'';!&%!#1E!PQRRZ!B:%!+,!#G'&&>&,%!W+%*!3%*&'$!Yo+>! #,-! "3#1&>! )#;13'E! PQRR!i
!!!Pf!!'
'#%!$%'#+,E!0#+,!0#'#-+G>!#,-!#,%+B3-+&$!#$!3%*&'$!W*3!'&03'%&-!RQ!%+>&$!>3'&!)4.&11$!+,!%*&!+0$+1#%&'#1!$0+,#1!.3'-!36!/75!'#%$!%*#,!+,!3:'!$%:-;!Y23$%+G#,!&%!#1E!PQQeZ@!O%*&'!6#.%3'$! $:.*! #$! %*&! 1&8&1! 36! $%'&$$! 36! %*&! #,+>#1$E! -+66&'&,.&$! +,! %*&!W#;! %*&! /75!W#$!0&'63'>&-!3'!:,-+$.13$&-!-&%#+1$! +,! %*&! +>>:,361:3'&$.&,.&!0'3%3.31!>+G*%! %*&'&63'&!*#8&!+>0#.%&-!%*&!'&$:1%$@!F!1+>+%#%+3,!36!3:'!$%:-;!+$!%*#%!W&!-+-!,3%!+,8&$%+G#%&!%*&!'3$%'3.#:-#1!-+$%'+B:%+3,!36!)4.&11$E!#,-!,3'!-+-!W&!,3'>#1+N&!%*&!&X#.%!$&G>&,%#1!-+8+$+3,!W+%*+,!%*&!M\4Mb!'&G+3,!#%!W*+.*! W&! .3:,%&-! %*&! .&11$! +,! %*&! -+66&'&,%! #,+>#1$@! "3$%! )4.&11$! %*#%! 23$%+G#,! &%! #1!63:,-!W&'&! 13.#%&-! +,! %*&! M\4Mb! '&G+3,E! #,-! %*&+'! ,:>B&'!W#$!>:.*! 13W&'! #B38&! 3'!B&13W!%*+$!0#'%!36!%*&!$0+,#1!.3'-!Y23$%+G#,!&%!#1E!PQQeuQ@Q\!i!]+G@!fFZE!B:%!,3%!+,!%*&!$*#>430&'#%&-!#,+>#1$@!/&.3,-E!#%!-#;![!#6%&'!+,9:';E!%*&'&!W#$!#!$+G,+6+.#,%!+,.'&#$&!+,!2CP403$+%+8&!.&11$!+,!%*&!8&,%'#1!W*+%&!>#%%&'!.3>0#'&-!%3!%*&!.3,%'#1#%&'#1!$+-&!#,-!$*#>!#,+>#1$!Y0uQ@QP!#,-!0uQ@QQbE!'&$0&.%+8&1;!i!]+G@fCZ@!)*+'-E!+,!%*&!-3'$#1!*3',!36!$*#>430&'#%&-!#,+>#1$E!%*&!+0$+1#%&'#1!$+-&!.3,%#+,&-!>3'&!2CP403$+%+8&!)4.&11$!%*#,!%*&!.3,%'#1#%&'#1!$+-&E!P!-#;$!#6%&'!+,9:';!Y0uQ@QS!i!]+G@!ffFZ@!F$!63'!%*&!$%#%+$%+.#11;!$+G,+6+.#,%!+,.'&#$&!36!)4.&11$!+,!%*&!8&,%'#1!W*+%&!>#%%&'!3,&!W&&A!#6%&'! +,9:';E! +%! +$!:,$:'&!W*&%*&'!,&:'3+,61#>>#%3';!'&#.%+3,! 13.#%&-! +,! %*&!8&,%'#1! W*+%&! >#%%&'! >+G*%! +,61:&,.&! 0#+,! B&*#8+3:'@! )*&! B+313G+.#1! >&.*#,+$>$!.#:$+,G! #! *+G*&'! ,:>B&'! 36! 2CP403$+%+8&! .&11$! %3! B&! 0'&$&,%! +,! %*&! $*#>! +0$+1#%&'#1!-3'$#1!*3',!B:%!,3%!+,!%*&!/75!#'&!#1$3!:,.1&#'@!5,!%*&!%*'&&!.#$&$E!$%#%+$%+.#1!$+G,+6+.#,.&!
!!!P[!!'
.#,!B&!6:'%*&'!&X01#+,&-!B;!%*&!0'3B1&>!36!>:1%+01&!.3>0#'+$3,$@!5,-&&-E!W&!.3>0#'&-!>#,;!0#+'$!36!-#%#E!$3!%*&'&!+$!#,!+,.'&#$&-!1+A&1+*33-!%*#%!$3>&!36!%*&>!W+11!*#8&!#!048#1:&!36!1&$$!%*#,!Q@Qb@!/&.3,-E!%*&!,:>B&'!36!)4.&11$!W#$!8&';!1+>+%&-!+,!#11!.#$&$@!5,-&&-E!+,!&#.*!SQ!q>!%*+.A!$&.%+3,!36! %*&! $0+,#1! .3'-E! %*&'&!W&'&! 1&$$! %*#,!S!2CP403$+%+8&! .&11$!!"#! $+-&!#,-! %+>&!03+,%! +,!%*&!-3'$#1!*3',E!#,-!1&$$!%*#,!P! +,!%*&!3%*&'!'&G+3,$!.3,$+-&'&-@!)*:$E!&8&,!+6!%*&'&! W#$! #! $%#%+$%+.#11;! $+G,+6+.#,%! +,.'&#$&! +,! %*&! ,:>B&'! 36! )4.&11$! +,! +0$+1#%&'#1!'&G+3,$!36!%*&!$0+,#1!.3'-!#$!>&,%+3,&-!#B38&E!%*&!B+313G+.#1!+>03'%#,.&!36!%*&$&!'&$:1%$!+$!:,.1&#'@!F!B&%%&'! .*#'#.%&'+N#%+3,!36! %*&!0*&,3%;0&!36! %*&$&! .&11$E! 63'! &X#>01&! %*&+'!,#+8&l#.%+8#%&-!$%#%:$E!W3:1-!*&10!%3!:,-&'$%#,-!%*&!'31&!%*&;!>#;!01#;!+,!,&:'30#%*+.!0#+,@!H3W&8&'E!%*+$!>+G*%!B&!#'-:3:$!%3!#.*+&8&!.3,$+-&'+,G!%*&+'!$.#'.+%;@!5,!.3,%'#$%!W+%*!%*&!,:>B&'!36!)4.&11$E!%*&!_:#,%+%;!36!2CP!0'3%&+,!W#$!>3-&'#%&1;!B:%!$+G,+6+.#,%1;! +,.'&#$&-! +,! %*&! +0$+1#%&'#1! 8&'$:$! .3,%'#1#%&'#1! -3'$#1! _:#-'#,%$! 36! /75!#,+>#1$(! $0+,#1! .3'-$E! [! -#;$! #6%&'! +,9:';! Y0uQ@QS!ii! 23$%+G#,! &%! #1E! PQQeZE! 03$$+B1;! B;!#.%+8#%+,G!$0+,#1!.3'-!G1+#E!%*:$!1&#-+,G!%3!%*&!0'3-:.%+3,!36!0'3+,61#>>#%3';!>&-+#%3'$!
!!!PT!!'
Y2#3!#,-!C&M&3E!PQQT!i!2#3!&%!#1E!PQQei!o1&+,$.*,+%N!&%!#1E!PQQf!i!o+>!#,-!"3#1&>!)#;13'E!PQRRZ@!)*:$E!W*+1&!)41;>0*3.;%&$!$&&>!%3!%#A&!#!0#'%! +,! ,&:'30#%*+.! 0#+,E! %*&+'! '31&! #00&#'$! %3! B&! G'&#%&'! +,! %*&! 0&'+0*&'#1! ,&'83:$!$;$%&>E! #,-! %*&+'! +>01+.#%+3,! +,! %*&! $0+,#1! .3'-! >&.*#,+$>$! 1&#-+,G! %3! .&,%'#1!$&,$+%+N#%+3,!*#$!;&%!%3!B&!.3,8+,.+,G1;!0'38&,@! !!!
!!!Pe!!'
!
2+]10KD-@R-1(!'
'5! W3:1-! 1+A&! %3! %*#,A! <'36@! 5$#B&11&! CD.3$%&'-! 63'! *#8+,G! W&1.3>&-! >&! +,%3! *&'!1#B3'#%3';!%*:$!#113W+,G!>&!%3!-+$.38&'!%*&!6#$.+,#%+3,!36!$.+&,%+6+.!'&$&#'.*!#$!W&11!#$!+%$!-#+1;!'3:%+,&@!5!#>!&$0&.+#11;!G'#%&6:1!%3!C'@!K3>#+,4C#,+&1!L3$$&1+,!63'!*#8+,G!$*#'&-!W+%*! >&! *+$! A,3W1&-G&E! &X0&'+&,.&! #,-! W+$-3>! %*'3:G*! #->+'#B1&! %:%3'+,G! $A+11$@!)*#,A$! %3! #11! %*&! >&>B&'$! 36! %*&! G'3:0! 63'! %*&+'! *&10! #,-! A+,-,&$$! #,-! 63'! *#8+,G!#..&0%&-!>&!#$!0#'%!36!%*&!G'3:0@!
!!!SQ!!'
!
W-H-W-1+-!'!F:$%+,! <`E! o+>! 2]E! <&'&'#! 2`E! "3#1&>4)#;13'! L@!K&G:1#%3';!)!.&11$!#%%&,:#%&!,&:'30#%*+.!0#+,!63113W+,G! 0&'+0*&'#1! ,&'8&! +,9:';! #,-!&X0&'+>&,%#1! #:%3+>>:,&! ,&:'+%+$@! <#+,@!PQRPiRbSYeZ=ReRf4SR@!?&GG$! /E! /#1%&'! "^@! /%&'&313G+.#1! #,-!$3>#%3%30+.! #,#1;$+$! 36! %*&! $0+,#1!>+.'3G1+#1!'&$03,$&! %3! 0&'+0*&'#1! ,&'8&! +,9:';@! ?'#+,!?&*#8!5>>:,@!PQQ[iPRYbZ=fP\vSS@!?+&'&'!?VE! /1&.A>#,!?<E!K#%,36$A;!/VE!?:'#A366!/`@!)*&!B+313G+.!'31&$!36!2CPE!2C\E!#,-!2CT!+,!)4.&11! #.%+8#%+3,@! F,,! K&8! 5>>:,31@!ReTei[=b[e4ee@!?3:*#$$+'#!CE!M#,%&'+4"+,&%!"E!F%%#1!7E!M#:'&,%!?E!)3:B3:1!2@!<'&8#1&,.&!36!.*'3,+.!0#+,!W+%*!,&:'30#%*+.! .*#'#.%&'+$%+.$! +,! %*&! G&,&'#1!030:1#%+3,@!<#+,@!PQQTiRSf=STQvST[@!?'&+8+A! HE! 2311&%%! ?E! J&,%#6'+--#! JE! 23*&,! KE!L#11#.*&'!C@!/:'8&;!36!.*'3,+.!0#+,!+,!V:'30&=!0'&8#1&,.&E! +>0#.%! 3,! -#+1;! 1+6&E! #,-!%'&#%>&,%@!V:'!`!7&:'31@!PQQfiRQ=PT[4SSS@!2#3! ME! C&M&3! `F@! 27/4+,6+1%'#%+,G! 2C\n! )!1;>0*3.;%&$! .3,%'+B:%&! %3! >:'+,&! $0+,#1!,&'8&! %'#,$&.%+3,4+,-:.&-! ,&:'30#%*+.! 0#+,@!V:'!`!5>>:,31@!PQQTiST=\\Tv!\bT@!2#3! ME! <#1>&'! 2CE!"#13,! `)E! C&! M&3! `F@! 2'+%+.#1!'31&!36!>+.'3G1+#1!2C\Q!+,!%*&!>#+,%&,#,.&!36!>&.*#,+.#1! *;0&'$&,$+%+8+%;! +,! #! >:'+,&!>3-&1! 36! ,&:'30#%*+.! 0#+,@! V:'! `! 5>>:,31@!PQQeiSeYRPZ=SbfP4e@!23$%+G#,!"E!"3$$!FE!M#%'&>31+&'&!FE! `3*,$%3,!2E!J&'>#4L#,-*:! "E! H&'B&'%! )FE! &%! #1@! )4.&11!+,6+1%'#%+3,! #,-! $+G,#1+,G! +,! %*&! #-:1%! -3'$#1!$0+,#1! .3'-! +$! #! >#93'! .3,%'+B:%3'! %3!,&:'30#%*+.! 0#+,41+A&! *;0&'$&,$+%+8+%;@! `!7&:'3$.+@!PQQeiPe=R\\RbvR\\PP@!C&.3$%&'-! 5E! ^3316! 2`@! /0#'&-! ,&'8&! +,9:';=! #,!#,+>#1! >3-&1! 36! 0&'$+$%&,%! 0&'+0*&'#1!,&:'30#%*+.!0#+,@!<#+,!PQQQiT[=R\evRbT@!V.*&8&'';!/E!/*+!wxE!K+8&$%!/E!j*#,G!`@!<&'+0*&'#1!,&'8&! +,9:';! #1%&'$! B133-4$0+,#1! .3'-! B#''+&'!6:,.%+3,#1! #,-!>31&.:1#'! +,%&G'+%;! %*'3:G*! #!$&1&.%+8&! +,61#>>#%3';! 0#%*W#;@! `! 7&:'3$.+@!PQRRiSRYSQZ=RQTRe4PT@!L#''+$3,!2`E!C3:G*&'%;!<"E!o#9#,-&'!o2E!2#'1%3,!/"@! /%#+,+,G! 36! G1+#1! 6+B'+11#';! #.+-+.! 0'3%&+,!YL]F<Z! +,! 1:>B#'! $0+,#1! .3'-! +,.'&#$&$!63113W+,G! #! $.+#%+.! ,&'8&! .3,$%'+.%+3,! +,9:';@!?'#+,!K&$@!ReeRibfbYRZ=Rv[@!L3$$&1+,! KCE! /:%&'!"KE! `+! KKE! C&.3$%&'-! 5@! L1+#1!2&11$! #,-! 2*'3,+.! <#+,@! 7&:'3$.+&,%+$%@!PQRQiRf=bRe4bSR@!H:! <E! ?&>B'+.A! FME! o&#;! oFE! ".M#.*1#,! V"@!5>>:,&! .&11! +,8318&>&,%! +,! -3'$#1! '33%!
G#,G1+#! #,-! $0+,#1! .3'-! #6%&'! .*'3,+.!.3,$%'+.%+3,! 3'! %'#,$&.%+3,! 36! %*&! '#%! $.+#%+.!,&'8&@!?'#+,!?&*#8!5>>:,@!PQQ[iPR=beevfRf@!`:1+:$!CE!?#$B#:>!F5@!"31&.:1#'!>&.*#,+$>$!36!,3.+.&0%+3,@!7#%:'&@!PQQRi\RS=PQSvPRQ@!o+>! 2]E! "3#1&>4)#;13'! L@! C&%#+1&-!.*#'#.%&'+N#%+3,! 36! ,&:'34+>>:,&! '&$03,$&$!63113W+,G! ,&:'30#%*+.! +,9:';! +,! >+.&@! ?'#+,!K&$@!PQRRiR\Qb=eb4RQT@!o1&+,$.*,+%N! 2E! H36$%&%%&'! HHE! "&:%*! /LE!?'#&:,+,G&'! /E! /3>>&'! 2E! /%311! L@! )! .&11!+,6+1%'#%+3,!#6%&'!.*'3,+.!.3,$%'+.%+3,!+,9:';!36!>3:$&! $.+#%+.! ,&'8&! +$! #$$3.+#%&-! W+%*!+,%&'1&:A+,4R[! &X0'&$$+3,@! VX0! 7&:'31@!PQQfiPQQYPZ=\TQ4b@!M#%'&>31+&'&!FE!^3316!2`@!2&,%'#1!$&,$+%+N#%+3,=!#!G&,&'#%3'! 36! 0#+,! *;0&'$&,$+%+8+%;! B;! .&,%'#1!,&:'#1!01#$%+.+%;@!`!<#+,@!PQQeiRQ=TebvePf@!"#1&!C@!5>>:,313G+&!=!F+-&4>D>3+'&!+11:$%'D@!S&!D-@!<#'+$E!?':X&11&$!=!C&!?3&.A!y!M#'.+&'iReee@!".2#'B&'G! ?H@! 2*'3,+.! <#+,=! K&-:.+,G! 23$%$!)*'3:G*! V#'1;! 5>01&>&,%#%+3,! 36! F-*&'&,.&!)&$%+,G! #,-! K&.3G,+%+3,! 36! O0+3+-! "+$:$&@!<3$%G'#-:#%&!"&-+.+,&@!PQRRiRPSYfZ=RSP4e@!"&'$A&;! HE! ?3G-:A! 7@! 21#$$+6+.#%+3,! 36! 2*'3,+.!<#+,@! P,-! &-@! /&#%%1&!=5F/<! )#$A! ]3'.&! 3,!)#X3,3>;E!5F/<!<'&$$!i!Ree\@!"3#1&>!LE!w:!oE!z:!M@!)!1;>0*3.;%&$!01#;!#!'31&!+,! ,&:'30#%*+.! 0#+,! 63113W+,G! 0&'+0*&'#1!,&'8&! +,9:';! +,! '#%$@! 7&:'3$.+&,.&@!PQQ\iRPeYSZ=[f[4[[@!/:%&'! "KE! ?&'%#! )E! L#3! z`E! C&.3$%&'-! 5E! `+! KK@!M#'G&! F46+B&'! #.%+8+%;! +$! '&_:+'&-! 63'!>+.'3G1+#1! 0'31+6&'#%+3,! #,-! 0ST! "F<o!#.%+8#%+3,! +,! %*&!$0+,#1! .3'-=!-+66&'&,%!&66&.%$!36! '&$+,+6&'#%3X+,! #,-! B:0+8#.#+,&! 3,! $0+,#1!>+.'3G1+#1! .*#,G&$! #6%&'! $0#'&-! ,&'8&! +,9:';@!"31!<#+,@!PQQeib=bS@!/W&+%N&'!/"E!H+.A&;!^]E!K:%A3W$A+!"CE!<#*1!`ME!C&M&3! `F@! ]3.#1! 0&'+0*&'#1! ,&'8&! +,9:';!+,-:.&$! 1&:A3.;%&! %'#66+.A+,G! +,%3! %*&! .&,%'#1!,&'83:$! $;$%&>=! 03%&,%+#1! '&1#%+3,$*+0! %3!,&:'30#%*+.!0#+,@!<#+,@!PQQPiRQQ=RfSvR[Q@!)3''#,.&! 7E! />+%*! ?HE! ?&,,&%%!"5E! M&&! F`@! )*&!&0+-&>+313G;! 36! .*'3,+.! 0#+,! 36!0'&-3>+,#,%1;! ,&:'30#%*+.! 3'+G+,@! K&$:1%$!6'3>! #! G&,&'#1! 030:1#%+3,! $:'8&;@! `! <#+,@!PQQfi[=PTRvPTe@!j*#,G! `E! /*+! wxE! V.*&8&'';! /E! "3G+1! `/E! C&!o3,+,.A! zE! K+8&$%! /@! VX0'&$$+3,! 36! 22KP! +,!B3%*! '&$+-&,%! #,-! B3,&! >#''3W4-&'+8&-!>+.'3G1+#! 01#;$! #! .'+%+.#1! '31&! +,! ,&:'30#%*+.!0#+,@!`!7&:'3$.+@!PQQ[iP[=RPSefvRP\Qf@!
